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Table 1 Properties of materials used
Kind Type (Properties)
Cement | Ordinary Portland cement (Density=3.16g/cm?)

River sand (Density in surface dry condition=2.64g/em?,

Sand , .
Water absorption=2.51%, Fineness modulus=2.61)
Crushed stone (Maximum size=20mm, Density in surface
Gravel | dry condition=2.63g/cms, Water absorption=0.59%, Fineness

modulus=6.31)
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Table 2 Mix proportion of concrete

Wic©) | s/a) Unit content(kg/m3) gl
W C S G
120 49 231 193 883 907
90 47 216 | 240 840 949 18
70 47 214 306 | 848 943
60 47 212 354 807 900

[Notes] W/C:Water—cement ratio, S/a:Sand-aggregate
ratio, W:Water, C:Cement, S:Sand, G:Gravel,
S1. :Designed slump
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Table 3 Estimation equation and coefficient of
correlation of compressive strength of
low-strength concrete

Measured . . Coefficient of
Test method . Estimation eq. R
side correlation (R)
Rebound hammer
— Fc=0.328R-0.194 0.652
method
Ultrasonic pulse
. — Fc=6.77V-16.2 0.867
velocity method
Wind i
rncsor pin — Fe=57.4W-33.6 0.757
penetration method
Form side Fc=-9.67D+20.1 0.955
Scratch method
Cut side Fc=-18.3D+24.7 0.983




Table 4 Comparison of various test methods

P-type hammer

Ultrasonic pulse

Windsor pin

Item Scratch method
method velocity method penetration method
Cost of apparatus a little expensive expensive expensive cheap
Degree of difficulty of
easy easy a little difficult easy
test
Surface condition of
smooth surface smooth surface no regard smooth surface

material measured

Surface state of
slight hollow

material after test

mark of grease

about 4mm hole about 1mm line mark

Accuracy of bad (good if

estimation of water-cement ratio

strength and age are known)

remarkably good

a little bad good

(Notes) Fe:Compressive strength[N/mm?], R‘Rebound number, V:Ultrasonic pulse velocity[km/s]

W:Penetration resistance of Windsor pin, D:Scratch width[mm]
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STRENGTH ESTIMATION OF LOW-STRENGTH CONCRETE BY
VARIOUS NON-DESTRUCTIVE TESTING METHODS

Yasuo TANIGAWA®', Noriyoshi KIMATA*!, Natsuko NISHIKAWA*? and Masao YAMANE*’

*] MEIJOU UNIVERSITY, Dept. of Architecture, Faculty of Science and Technology
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x2 KOUZOUSOUKEN CORPORATION, Div. of Technical Development (9-2-29, Tanimachi,
Chuo—ku, Osaka-shi, Osaka 542-0012, Japan)

ABSTRACT: Low-strength concrete under about 15N/mm® has been often used in historical RC
buildings, and in many historical buildings, sampling of concrete cores is prohibited

In the present paper, various non—destructive testing methods such as P-type rebound
hammer method, ultrasonic pulse velocity method, Windsor pin penetration method and
scratch method are applied for estimating the strength of low—strength concrete

It is conformed based on the experimental results that the highest accuracy of strength
estimation is obtained by the scratch method and the higher accuracy can be obtained by
the rebound hammer method when the water—cement ratio and the age of concrete are known

by other methods

KEY WORDS: Low-strength concrete, Non—destructive testing method, Rebound hammer method,

Ultrasonic pulse velocity method, Windsor pin penetration method, Scratch method



